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Listing of Claims : 

1 . (Currently amended) A diaphragm valve comprising: 

a valve body defining a valve passage having an inlet and an outlet; 

a diaphragm having first and second sides and positioned such that the first side is 
proximal to the valve passage; 

an actuator eporably oouplod to the first sido of tho diaphragrtt -fbr applying an 
actuation force to the diaphragm, the diaphragm operable in response to the applied actuation 
force to transition between a closed position blocking the valve passage and an open position 
wherein the valve passage is at least partially open; and 

a heating body thermally contacting the valve body and extending proximal to the 
second side of the diaphragm, thereby forming a thermally conductive pathway from the 
valve body toward the diaphragm that facilitates maintaining an operating temperature at the 
diaphragm ^ foe heating b od y being interposed between the d iaphragm and the actuator and 
includin g a central opening in alignm ent with the diaphragm and the actuator, and 

a plun per extending through the central opening and operabl v coupling the actuator to 
the diaphragm , 

2. (Original) In combination with a diaphragm valve according to claim 1, a heater in 
thermal association with the valve body, the heater adapted to generate heat which is 
conducted through the valve body and the heating body to thereby prevent a medium in the 
valve passage from condensing or freezing in the valve passage. 

3. (Original) A diaphragm valve according to claim 1 wherein the heating body 
comprises a material selected from the group consisting of aluminum, stainless steel, titanium 
and copper. 

4. (Cancelled). 

5. (Currently amended) A diaphragm valve according to claim ft4fl-lwherein the 
plunger includes a section of reduced cross sectional area located between the diaphragm and 
the actuator to thereby reduce thermal conduction through the plunger and to the actuator. 
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6- (Original) A diaphragm valve according to claim 5 wherein the section of reduced 
cross sectional area includes a hollow region of the plunger. 

7. (Currently amended) A diaphragm valve according to claim ff^- Wherein the 
plunger includes a first end section engaged by the notuaxor moohoiUQm,_ actuator t a second 
end section operably coupled to the diaphragm and being formed of a first material, and a 
central section between the first and second end sections, the central section being formed of a 
second material having a substantially lower thermal conductivity than the first material. 

8. (Original) A diaphragm valve according to claim 1 wherein the actuator includes a 
solenoid. 

9. (Currently amended) A diaphragm valve according to olaim 1 funhoi Qompriaing 
coiwpyMms; 

a valve body defining a valve passage having an inlet and an outlet: 

a dia phragm having first and second sides and positioned such that the first side is 
proximal to the valve passage; 

an actuator operablv coupled to the second side of the diaphragm for applying an 
acpia f ion force to the diaphragm, the diaphragm operable in respon se to the applied actuation 
force to transition between a closed position blocking the valve passage and an open position 
wherein th p valve passage is at le ast partially open: 

a heating body thermally contacting the valve body and e xtending proximal to the 
second side of the diaphragm, thereby forming a thermally conduct ive pathway from the 
valve body toward the diaphragm that facilitates maintaining an operating temperat ure at the 
diaphragm; anfl 

a thermally resistive member interposed between the valve passage and the actuator 
for attenuating heat transfer between the valve passage and the actuator. 

10. (Original) A diaphragm valve according to claim 9 wherein the thermally 
resistive member comprises a plunger having a first end engaged by the actuator, a second 
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end operably coupled to the diaphragm, and a hollow region between the second end and the 
actuator. 

11. (Original) A diaphragm valve according to claim 9 wherein the thermally 
resistive member includes a plunger having a first end section engaged by the actuator 
mechanism, a second end section operably coupled to the diaphragm and being formed of a 
first material, and a central section between the first and second end sections, the central 
section being formed of a second material having a substantially lower thermal conductivity 
than the first material. 

12. (Original) A diaphragm valve according to claim 9 further comprising a valve 
stem supporting the actuator and wherein the thermally resistive member comprises an 
insulating pedestal separating the valve stem from the heating body. 

13. (Original) A diaphragm valve according to claim 12 further comprising an 
elastomeric or plastic seal interposed between the valve stem and the heating body. 

14. (Original) A diaphragm valve according to claim 12 further comprising a fastener 
coupling the valve stem to the heating body and a thermal insulator positioned between the 
fastener and the valve stem. 

15. (Original) A diaphragm valve according to claim 1 wherein the actuator 
comprises a solenoid coil and a plunger having a first end extending within the solenoid coil 
and a second end operably coupled to the diaphragm, the plunger being driven in response to 
energizing of the solenoid coil to thereby transition the diaphragm between the open and 
closed positions. 

16. (Original) A diaphragm valve according to claim 15 further comprising a spring 
operably aagaged with the plunger for biasing the diaphragm toward one of the open and 
closed positions. 
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17. {Original) A diaphragm valve according to claim 16 wherein: 
the spring biases the diaphragm toward the closed position; and 

the plunger is driven to oppose the spring and move the diaphragm to the open 
position in response to energizing of the solenoid coil 

18. (Currently amended) A diaphragm valv e -e ccoTding to olaim 15 further 
oomprisi np : comprising: 

a valve body de finin g a valve passage having an in let and an outlet: 

a dia phragm having first and second sides and posi tioned such that the first side is 
proximal to the valve passage; 

an actuator including a solenoid coil and a plunger, the plunge r having a first end 
flvtgnriinfl within the solenoid coil and a second end operab ly coupled to the diaphragm, the 
plunger being driven in response to energizing of the solenoid coil to thereby iransitionthe 
diaphragm between a closed position blocking the valve passage and an open position 
wherein the valve passage is at least partially open: and 

a thermally insulating slide bushing interposed between the plunger and the actuator. 

19, (Currently amended) A diaphragm valv e - aocording to olaim 1 comprising: 
a valve body defining a valve passage having an inlet and an outlet; 

a djaphTagm having first and second sides and positioned such tha t the first side is 
proximal to the valve passage; 

an pctuator for applying an actuation force to the diaphragm * the diaphragm operable 
in response to the applied ac tuation force to transition between a closed position btegjdng the 
valve parage and an open position wherein the valve passes is flt least PfiTtially open; and 

wherein the actuator includes a movable plunge r coupled to the d iaphragm, a stop 
positioned to limit the movement of the plunger, and a thermally insulating blocking member 
interposed between the plunger and the stop. 

20, (Original) A diaphragm valve according to claim 1 further comprising a valve 
seat positioned in the valve passage opposite the diaphragm, the valve seat having a seating 
surface facing the diaphragm and against which the a substantial portion of the first side of the 
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diaphragm js pressed in response to the applied actuation force to thereby block the valve 
passage, the seating surface being characterized by an absence of sharp features to thereby 
prevent shearing of the diaphragm when the first side of the diaphragm is pressed against the 
valve seat. 

21. (Original) A diaphragm valve according to claim 1 further comprising a valve 
seat positioned in the valve passage opposite the diaphragm, the valve seat having a seating 
surface facing the diaphragm and against which the first side of the diaphragm is pressed in 
response to the applied actuation force to thereby block the valve passage, the seating surface 
extending radially from the inlet for contacting a substantial portion of the diaphragm when 
the first side of the diaphragm is pressed against the valve seat, to thereby improve heat 
transfer from the valve seat to the diaphragm, 

22. (Original) A diaphragm valve according to claim 1 wherein the diaphragm is 
comprised of a plastic material. 

23. ; (Original) A diaphragm valve according to claim 1 wherein the diaphragm is 
comprised of an ejastomeric material. 

24. (Currently amended) A diaphragm valv e according to claim 1 wh e r e in 
comprising: 

a vplve body dfrfirp n fl a valve passage having an inlet and an outlet: 
a diaphragm havin g first and second sides and positioned such that the first side is 
p^xi ynal to the vatve passaae^t he first side of tho diaphragm includes including a protective 
coating selected from the group consisting of an oxide, a nitride, a carbide, and mixtures 
&eree £ thereof: 

an jacmator operablv coupled t o the diaphragm for applying an actuation force to the 
diaphragm, the diaphraem operable in response to the applied actuation forge TP transition 
between a closed j>osition blocking the valve passage and an open postoPfl wfrg reifl tte valve 
passage is at least partially open: and 
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^heprin g body thr all y contacting the val ve body and extending proximal to the 
second side of the diapbra^ m , thereby fo rming a thermally conductive pathway from the 
valve body toward the dia phra gm that facilitates ma intaining an operating temperature at the 
diaphragm, 

25. (Original) A diaphragm valve according to claim 1 further comprising: 
an enclosed space adjacent the second side of the diaphragm; 

a venting passage in communication with the enclosed space; and 
a pump operably coupled to the venting passage. 

26. (Original) A precursor material delivery system including a diaphragm valve 
according tp claim 1. 

27. (Original) A precursor material delivery system including a diaphragm valve and 
heater according to claim 2. 

28. (Original) A precursor material delivery system including a diaphragm valve 
according to claim 9. 

29. (Original) An ALD reactor including a diaphragm valve according to claim 25. 

30. (Original) An ALD reactor including a precursor material delivery system 
according jo claim 26. 

3 1 . (Original) An ALD reactor including a precursor material delivery system 
according to claim 27. 

32; (Original) An ALD reactor including a precursor material delivery system 
according to claim 28. 
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33. {Currently amended) A diaphragm valve comprising: 

a body means defining a valve passage having an inlet and an outlet; 

a diaphragm having first and second sides and positioned such that the first side is 
proximal to the valve passage; 

mesns for actuating the diaphragm to transition the diaphragm between a closed 
position blocking the valve passage and an open position wherein the valve passage is at least 

partially open; [[oa d]] 

me yis for atten uatin g heat transfer between the val ve passage and the means for 

actuating: fod 

means for conducting heat from the body means toward the diaphragm to facilitate 
maintaining an operating temperature at the diaphragm. 

34. (Original) In combination with a diaphragm valve according to claim 33, means 
for heating the body means to thereby prevent a medium in the valve passage from 
condensing or freezing in the valve passage. 

35. (Original) A diaphragm valve according to claim 33 wherein the means for 
actuating comprises a solenoid 

36. (Cancelled). 

37. (Currently amended) A diaphragm valve according to claim ff36JHiwherein the 
means for attenuating heat transfer comprises an insulating pedestal interposed between the 
body means and the means for actuating. 

38. (Currently amended) A diaphragm valve according to claim f£36^33_wherein the 
means for attenuating heat transfer comprises a plunger having a section of reduced thermal 
conductivity. 

39. (Origiaal) A diaphragm valve according to claim 33 wherein the means for 
actuating includes a solenoid. 
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40. (Currently amended) A diaphragm valv o oocording to claim 33 farther 
comprisi n g comprising: 

a body means d **™™? ; a valve passage having an in let and an outlet; 

a cfti phragm having first and second sides and positio ned such that the first side is 
proximal to the valve passage; 

means for actuating the diaphragm to transition the diap hragm between a closed 
position blocking the valve passage and an open position wherein the valve passage is at least 
partially open; 

means for conducting heat from the body means toward the djafihragg tn facilitate 
maintaining an operating temperature at the diaphra gm: and 

means defining an enclosed space adjacent the second side of the diaphragm. 

41. (Original) In combination with a diaphragm valve according to claim 40, means 
for drawing a vacuum in the enclosed space. 

42. (Currently amended) A diaphragm valv o according to claim 33 farther 
comprising comprising: 

a body means defini ng a valve passage having an inlet and an outlet; 

a diaphragm having first and second sides and positioned such that the fi rst side is 
proximal to the valve passage; 

means for actuating the diaphrag m to transition the diaphragm between a closed 
position blocking the valve passage and an open position wherein the valve passage is at least 
partially open; 

means for conducting heat from the body means toward the diaphragm to facilitate 
maintaining an operating temperature at the diaphragm: and 

means for reducing a fluid pressure on the second side of the diaphragm. 

43. (Original) A precursor material delivery system including a diaphragm valve 
according to claim 33. 
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44. (Original) A precursor material delivery system including a diaphragm valve 
according to claim 34. 

45. (Currently amended) A precursor material delivery system including a diaphragm 
valve according to claim-tf^H^St | 

46. (Original) An ALD reactor including a diaphragm valve according to claim 33. 

47. (Original) An ALD reactor including a diaphragm valve according to claim 34. 

48. (Currently amended) An ALD reactor including a diaphragm valve according to 
claim-tf^ftia 

49. (Original) An ALD reactor including a diaphragm valve and means for drawing a 
vacuum according to claim 41. 

50. (Original) An ALD reactor including a diaphragm valve and means for reducing 
a fluid pressure according to claim 42. 

51. (New) A precursor material delivery system including a diaphragm valve 
according to claim 24. 

52. (New) An ALD reactor including a precursor material delivery system according 
to claim 51, 
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